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BRAKE ACTUATION ASSEMBLY FOR A VEHICLE 

[0001] The present application claims priority to U.S. Provisional Application 

No. 60/399,441, filed July 31, 2002, the entirety of which is hereby incorporated into the 
present application by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to brake actuation assemblies for vehicles. 

BACKGROUND OF THE INVENTION 

[0003] Brake actuation assemblies having electrically powered brake actuators to 
electrically apply and release tension to a brake cable connected to the brake mechanisms are 
known in the art. A disadvantage of an electric brake actuator is that it cannot be actuated to 
apply and release the brake mechanisms when the vehicle is not powered due to a breakdown 
of the vehicle, for example. A malfunctioning electric brake actuator can also inhibit 
actuation of the brake mechanisms. Accordingly, it is known to provide a mechanism for 
manually applying and releasing the brake mechanisms in situations when the electric brake 
actuator cannot be actuated. Often, this manual applying and releasing mechanism is located 
outside of the passenger compartment, such as in the trunk of the vehicle, which requires that 
an occupant exit the vehicle in order to apply or release the brake mechanisms. This is 
inconvenient. Further, known manual applying and releasing mechanisms include separate 
tools for manually applying and releasing the brake mechanisms. With separate tools, some 
assembly is required, which further complicates operation of the manual applying and 
releasing mechanisms. 

[0004] The present invention provides improvements over electric brake actuators 
having manual applying and releasing mechanisms. 

SUMMARY OF THE INVENTION 

[0005] One aspect of the invention relates to a brake actuation assembly for a 
vehicle including an electric brake actuator and a manual brake actuator. This aspect of the 
invention provides a brake actuation assembly for a vehicle that is actuatable to apply and 
release tension to one or more elements that connect to a brake system of the vehicle. The 
brake actuation assembly includes an electrically powered brake actuator, a manually 


30388780V 1 


1 


operable control, and a manual brake actuator. The electrically powered brake actuator 
includes a reversible motor with a driveshaft for driving connection with the one or more 
elements. The reversible motor is actuatable to rotate the driveshaft in a brake-applying 
direction to apply tension to the one or more elements and in a brake-releasing direction 
opposite the brake-applying direction to release tension to the one or more elements. The 
manually operable control transmits a signal to the motor to selectively operate the motor. 
The manual brake actuator includes a rotatable handle and a flexible cable. The manual 
brake actuator is movable between (a) an operative position wherein the cable connects the 
handle to the driveshaft to enable rotation of the handle to rotate the driveshaft in the brake- 
applying and brake-releasing directions via the cable, and (b) an inoperative position wherein 
the handle is disconnected from the driveshaft. 

[0006] Another aspect of the invention relates to a manual brake actuator for use 
with an electrically powered brake actuator of a vehicle. The electrically powered brake 
actuator includes a reversible motor with a driveshaft for driving connection with the one or 
more elements. The reversible motor is actuatable to rotate the driveshaft in a brake-applying 
direction to apply tension to the one or more elements and in a brake-releasing direction 
opposite the brake-applying direction to release tension to the one or more elements. The 
manual brake actuator includes a rotatable handle and a flexible cable. The manual brake 
actuator is movable between (a) an operative position wherein the cable connects the handle 
to the driveshaft to enable rotation of the handle to rotate the driveshaft in the brake-applying 
and brake-releasing directions via the cable, and (b) an inoperative position wherein the 
handle is disconnected from the driveshaft. 

[0007] Other objects, features and advantages of this invention will become 
apparent from the following detailed description when taken in conjunction with the 
accompanying drawings, which are a part of this disclosure and which illustrate, by way of 
example, the principles of this invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The accompanying drawings facilitate understanding of the various 
embodiments of this invention. In such drawings: 

[0009] Fig. 1 is a schematic view of a vehicle illustrating the brake mechanisms 
and brake actuation assembly thereof; 

[0010] Fig. 2 is a perspective view of a brake actuation assembly constructed in 
accordance with the principles of the present invention; 
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[0011] Fig. 3 is a cross-sectional view illustrating a portion of the brake actuation 
assembly with the manual brake actuator in the operative position; and 

[0012] Fig. 4 is a cross-sectional view illustrating a portion of the brake actuation 
assembly with the manual brake actuator in the inoperative position. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT 

[0013] Fig. 1 schematically illustrates a motor vehicle 10 having a pair of front 
wheel assemblies 12 and a pair of rear wheel assemblies 14. The rear wheel assemblies 14 
each include a brake mechanism 16, which are operable to apply a braking force to the wheel 
assemblies 14 in order to slow and/or stop the vehicle 10 when in motion, or to prevent 
movement of the vehicle 10 when stopped. The brake mechanisms 16 are operable by a 
hydraulic brake assembly (not shown) via hydraulic lines 18, for example, when the vehicle 
10 is under power. Alternatively, the brake mechanisms 16 are operable by a pair of linkages 
20 coupled to a brake actuation assembly 22 via a connecting linkage 24. In the illustrated 
embodiment, the linkages 20, 24 are wire-strand brake cables. However, the linkages 20, 24 
may be rigid linkages, such as rods. 

[0014] The brake actuation assembly 22 is operable by an occupant of the vehicle 
10, e.g., a driver, to pull the brake cables 20, 24 in a brake-applying direction towards a 
braking position wherein tension is supplied to the brake cables 20, 24 such that the brake 
mechanisms 16 apply the braking force to the wheel assemblies 14. Conversely, the brake 
actuation assembly 22 is operable by the occupant to push the brake cables 20, 24 in a brake- 
releasing direction opposite the brake-applying direction to a released position wherein 
tension in the brake cables 20, 24 is released such that the brake mechanisms 16 release the 
braking force to the wheel assemblies 14. 

[0015] The brake actuation assembly 22 includes an electrically powered brake 
actuator 26 and a manual brake actuator 28 that are both accessible within the passenger 
compartment of the vehicle 10. The electrically powered brake actuator 26 is operable by an 
occupant of the vehicle 10 by an manually operable control 30 to apply and release tension to 
the brake cables 20, 24 when the vehicle 10 is under power. The control 30 transmits a signal 
to the electrically powered brake actuator 26 to operate the same. The manual brake actuator 
28 is manually operable by an occupant of the vehicle 10 to apply and release tension to the 
brake cables 20, 24 when the vehicle 10 is not powered, due to a breakdown of the vehicle 
10, for example. By providing both an electrically powered brake actuator 26 and a manual 
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brake actuator 28, an occupant can either electrically or manually apply and release the brake 
mechanisms 16 without leaving the passenger compartment of the vehicle 10. 

[0016] As shown in Fig. 2, the electrically powered brake actuator 26 includes a 
reversible motor 32 that is operatively connected to the brake cable 24. More specifically, 
the motor 32 includes a driveshaft 34 having opposing longitudinal end portions 36, 38. One 
of the end portions 36 provides a first cooperating interlocking structure 40, as will be further 
discussed. The other of the end portions 38 is drivingly connected, through a series of gears 
(Fig. 2 shows one gear 42 from the series of gears), with an activation arm (not shown) 
connected to the brake cable 24. 

[0017] The motor 32 is selectively actuatable to rotate in a brake-applying 
direction to rotate the activation arm so as to apply tension to the brake cable 24 and in a 
brake-releasing direction opposite the brake-applying direction to rotate the activation arm so 
as to release tension on the brake cable 24. Further details of operation and the components 
of the assembly that transfers torque from the driveshaft 34 of the motor 32 to the activation 
arm connected to the brake cable 24 are disclosed in U.S. Patent Application No. 10/153,288 
to Revelis et al. entitled "Electrically Driven Parking Brake Actuation Assembly" filed on 
May 23, 2002, the entirety of which is hereby incorporated by reference into the present 
specification. The motor 32 may be drivingly interconnected with the brake cable 24 in any 
other suitable manner in order to apply and release tension to the brake cable 24. Further, the 
driveshaft 34 may comprise more than one shaft drivingly interconnected with one another 
wherein one of the shafts may include the first cooperating interlocking structure 40 and 
another of the shafts may be drivingly interconnected with the activation arm. 

[0018] The motor 32 is connected to the control 30 that controls actuation of the 
motor 32. The control 30 includes a manual switch within the passenger compartment that is 
selectively actuated to signal the control 30 which transmits a signal to the motor to 
selectively operate the motor 32 in the brake-applying or brake-releasing directions. In the 
illustrated embodiment, a cable tension sensing device 44 is positioned between the brake 
cable 24 and the activation arm (not shown). The cable tension sensing device 44 controls 
the amount of tension being applied to the brake cables 20, 24 so that tension in the brake 
cables 20, 24 can be maintained between a predetermined minimum tension level and a 
predetermined maximum tension level. More specifically, the cable tension sensing device 
44 is connected to the control 30 so that the motor 32 can be shut-off when tension in the 
brake cables 20, 24 has reached the predetermined minimum tension level or the 
predetermined maximum tension level. However, the cable tension sensing device 44 may be 
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omitted such that the brake cable 24 is directly connected to the activation arm. The control 
30 may be configured to control operation of the motor 32 based on other predetermined 
control criteria, such as motor resistance. 

[0019] The manual brake actuator 28 includes a rotatable handle assembly 46. 
The rotatable handle assembly 46 includes a flexible drive cable 48 having opposing 
longitudinal end portions 50, 52 and a rotatable handle 54. 

[0020] The drive cable 48 is flexible so that the drive cable 48 may be routed 
from a position adjacent the motor 32 to a position adjacent the passenger compartment of the 
vehicle, as will be further discussed. However, the drive cable 48 may be routed from a 
position adjacent the motor 32 to any other location on the vehicle such as the trunk of the 
vehicle, for example. 

[0021] In the illustrated embodiment, the flexible drive cable 48 is rotatably and 
slidably supported by support members 56, 58 such that an axis 60 of the drive cable 48 is 
coaxial with an axis 62 of the driveshaft 34 of the motor 32. One of the end portions 50 
provides a second cooperating interlocking structure 64, as will be further discussed. The 
other of the end portions 52 is connected to the rotatable handle 54. The flexible drive cable 
48 may be supported within a drive tube. The drive tube would help to guide the drive cable 
48 especially if it was routed such that the drive cable 48 had bends in it, as will be further 
discussed. 

[0022] The rotatable handle 54 has a connecting portion 66 that is connected to 
the end portion 52 of the drive cable 48. The connecting portion 66 leads to a radially 
outwardly extending portion 68 which leads to a generally axially outwardly extending 
portion 70. The axially outwardly extending portion 70 is in the form of a handle portion 
such that manual rotation of the handle portion 70 rotates the drive cable 48 and hence the 
second cooperating interlocking structure 64 about the axis 60. The manual brake actuator 28 
is mounted to a frame portion of the vehicle 10 such that the handle portion 70 extends into 
the passenger compartment of the vehicle 10. As a result, the handle portion 70 is easily 
accessible by an occupant within the vehicle 10. For example, the handle portion 70 may 
extend between the driver and passenger seats. 

[0023] The flexible drive cable 48 allows the handle portion 70 to be positioned at 
any location within the vehicle. Specifically, after the electrically powered brake actuator 26 
is mounted to the vehicle, the drive cable 48 may be routed from a position adjacent the 
motor 32 of the electrically powered brake actuator 26 to any position within the vehicle. 
The drive cable 48 may be bent and snaked around various components of the vehicle in 
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order to position the end portion 52, to which the rotatable hiandle 54 connects, at the desired 
location within the vehicle. In the illustrated embodiment, the drive cable 48 requires no 
bends in order to route it to the desired location, i.e., the passenger compartment. Because of 
the versatility of the drive cable 48, the same brake actuation assembly 22 may be used for 
different vehicles. The path of the drive cable 48 would just need to adjusted accordingly in 
order to mount it within the vehicle. 

[0024] The rotatable handle assembly 46 is selectively moveable between an 
operative or engaged position, as shown in Fig. 3 and an inoperative or disengaged position, 
as shown in Fig. 4. In the engaged position, the second cooperating interlocking structure 64 
of the rotatable handle assembly 46 is engaged in rotational interlocking relationship with the 
first cooperating interlocking structure 40 of the motor 32 to manually rotate the same in the 
brake-applying and brake-releasing directions. In the disengaged position, the second 
cooperating interlocking structure 64 of the rotatable handle assembly 46 is spaced from the 
first cooperating interlocking structure 40 of the motor 32. 

[0025] Specifically, as shown in Fig. 4, the first cooperating interlocking structure 
40 includes a disk 72 that is connected to the end portion 36 of the driveshaft 34. The disk 72 
includes a plurality of recesses 74. The second cooperating interlocking structure 64 includes 
a disk 76 that is connected to the end portion 50 of the drive cable 48. The disk 76 includes a 
plurality of protrusions 78. The number of recesses 74 within the disk 72 is greater than or 
equal to the number of protrusions 78 within the disk 76. 

[0026] In the illustrated embodiment, the first and second cooperating 
interlocking structures 40, 64 are positioned adjacent the motor 32. However, the driveshaft 
34 may be connected to a flexible cable such that the first and second cooperating 
interlocking structures 40, 64 may be positioned adjacent the rotatable handle 54 or may be 
positioned at an intermediate position between the rotatable handle 54 and the motor 32. 

[0027] As shown in Fig. 4, a biasing structure 80, such as a spring, is positioned 
between the first and second cooperating interlocking structures 40, 64 so as to bias the first 
and second cooperating interlocking structures 40, 64 apart from another and hence bias the 
handle assembly 46 to the disengaged position. The biasing structure 80 may have any other 
configuration to bias the handle assembly 46 to the disengaged position. The handle 
assembly 46 is selectively movable to the engaged position against the biasing of the biasing 
structure 80, as shown in Fig. 3. Further, the biasing structure 80 may occupy any other 
suitable position to bias the first and second cooperating interlocking structures 40, 64 apart 
from another. For example, the biasing structure 80 may occupy a position between the 
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handle 54 and the support member 56 so as to bias the handle 54 away from the support 
member 56 and hence bias the cable 48 and second cooperating interlocking structure 64 
thereof away from the driveshaft 34 and first cooperating interlocking structure 40 thereof. 

[0028] The support members 56, 58 slidably engage the drive cable 48 such that 
the drive cable 48 and hence the rotatable handle 54 is longitudinally movable in a first 
direction towards the engaged position and in a second direction towards the disengaged 
position. The handle assembly 46 is maintained in the disengaged position by the biasing 
structure 80. Like a Bowden wire assembly, the drive cable 48 may be positioned within a 
drive tube to facilitate the longitudinal movement of the drive cable 48 and prevent flexing or 
bending of the drive cable 48 during the longitudinal movement. If the drive cable is routed 
such that it has a series of bends, a drive tube should be provided to guide movement of the 
drive cable between the engaged and disengaged positions. 

[0029] When the handle 54 is longitudinally moved towards the engaged position 
against the biasing of the biasing structure 80, the longitudinal movement is transmitted to the 
drive cable 48 which moves the second cooperating interlocking structure 64 thereof into 
rotational interlocking engagement with the first cooperating interlocking structure 40 of the 
motor 32. More specifically, the plurality of protrusions 78 of the second cooperating 
interlocking structure 64 are received within the plurality of recesses 74 of the first 
cooperating interlocking structure 40 when the handle assembly 46 is moved to the engaged 
position to thereby rotationally interlock the first and second cooperating interlocking 
structures 40, 64, as shown in Fig. 3. The first and second cooperating interlocking structures 
40, 64 may have any other configuration to provide a rotational interlocking relationship 
when engaged with one another. For example, the first and second cooperating interlocking 
structures 40, 64 may each have a series of gear teeth that are intermeshed with one another 
when the first and second cooperating interlocking structures 40, 64 are engaged with one 
another. 

[0030] As a result, rotational movement of the drive cable 48 by the handle 54 is 
transmitted to the driveshaft 34 of the motor 32 by the interlocked first and second 
cooperating interlocking structures 40, 64. Thus, rotation of the handle 54 in one direction 
rotates the driveshaft 34 in a brake-applying direction to apply tension to the brake cable 24 
and rotation of the handle 54 in the opposite direction rotates the driveshaft 34 in a brake- 
releasing direction to release tension on the brake cable 24. When the handle assembly 46 is 
in the disengaged position (Fig. 4), the first cooperating interlocking structure 40 is spaced or 
disconnected from the second cooperating interlocking structure 64 such that rotation of the 
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driveshaft 34 is controlled by the motor 32. Consequently, tension in the brake cable 24 may 
only be manually applied and released by both maintaining the handle assembly 46 in the 
engaged position and rotating the handle assembly 46 to rotate the driveshaft 34 in the brake- 
applying and brake-releasing directions. 

[0031] Thus, when the vehicle 10 is powered, an occupant may apply or release 
the brake mechanisms 16 by actuating the manual switch within the passenger compartment 
to signal the control assembly 30 to operate the motor 32 in the brake-applying or brake- 
releasing directions. If the occupant needs to manually apply or release the brake 
mechanisms 16 due to a breakdown of the vehicle 10, for example, an occupant should move 
the handle assembly 46 to the engaged position (Fig. 3) to rotational interlock the first and 
second cooperating interlocking stmctures 40, 64 and rotate the handle assembly 46 to rotate 
the driveshaft 34 in the brake-applying and brake-releasing directions. Thus, an occupant 
may actuate the brake mechanisms 16 of the vehicle 10 without leaving the passenger's 
compartment, regardless of the operational condition of the vehicle 10. 

[0032] The manual brake actuator 28 is preferably provided for use with an 
electric brake actuator 26 of a vehicle 10 for manually rotating the motor 32 that actuates the 
brake mechanisms 16. However, the mechanism 28 may also be used to manually actuate 
other motorized options in a vehicle in case of emergency. For example, the mechanism 28 
may be utilized to manually actuate motorized headlights, retractable running boards, 
motorized locks, motorized windows, adjustable pedals, and motorized seats. 

[0033] It can thus be appreciated that the objectives of the present invention have 
been fully and effectively accomplished. The foregoing specific embodiments have been 
provided to illustrate the structural and functional principles of the present invention, and are 
not intended to be limiting. To the contrary, the present invention is intended to encompass 
all modifications, alterations and substitutions within the spirit and scope of the appended 
claims. 
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